First principles investigation of vancomycin and teicoplanin binding to bacterial cell wall termini.
The recent rise of vancomycin-resistant enterococci (VRE) has given new impetus to the study of the binding between glycopeptide antibiotics and bacterial cell wall termini. Here, we report on an extensive first principles investigation of the binding of vancomycin and teicoplanin with d-Ala-d-Lac (characteristic of VREs) and d-Ala-d-Ala (characteristic of non-VREs). Binding of both antibiotics to d-Ala-d-Ala was found to be stronger by about 3-5 kcal/mol and due primarily to the oxygen-oxygen lone-pair repulsion characteristic of the antibiotic/d-Ala-d-Lac complex. These results are in good agreement with recent experimental findings.